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An accessory item (11) for perform- 
ing an ancillary function for amobile radio 
subscriber station (10) includes a separate 
memory (12) within which parameter values 
calculated by the processor (61) of the mo- 
bile station (10) and related to performance 
of the ancillary function are stored. The pa- 
rameter values are retrieved by the same or a 
different mobile station (10) on a subsequent 
occasion and used to perform the ancillary 
function without having to recalculate the 
parameter values. 
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ACCESSORY ITEM FOR MOBILE SUBSCRIBER EQUIPMENT 

BACKGROUNB OF THE INVENTIdN 
Field of the Invention 

The invention relates to portable cellular radio telephone equipment and, more 
particularly, to the storage of parameters within a memory contained in accessory 
5 items used with such radio telephones. 

Descriptioa off the Relatted Ar8 

With the increasing usage of cellular radio tclqjhone equipment, there has also 
developed a large number of accessory items which arc used with and adjunctive to 
such radio telephones. For example, such accessory items vary from carrying cases 

1 0 for the mobile telephones to small personal ear phones and microphones which enable 

a mobile user to place and receive telephone calls while engaged in other activities, 
such as riding a bicycle. 

A number of common accessory items require a high degree of interactivity 
with the mobile telephone in order to provide their ancillary application function. For 

1 5 example, in order to provide for hands free operation of a mobile telephone within an 

automobile, circuitry must be provided to suppress the echoes normally generated by 
the acoustic reflection aiid feedback of speech sounds within the interior of the 
automobile. Echo generation is caused by acoustic coupling due to the feet that speech 
is output from the loudspeaker of the hands free accessory and is input to the 

20 microphone used to pick up the voice of the speaker within the automobile. Such 

coupling between the loudspeaker and the microphone produces speech circulation 
which generates an echo or reverberation within the system thereby degrading 
telecommunications. In addition, sounds generated by both the user of the hands free 
unit and the loudspeaker within the closed space of the automobile spreads throughout 

25 that space and strikes a variety of both hard and soft obstructions and surfaces within 

the automobile. Part of these sounds are absorbed and attenuated by the objects they 
strike while the remaining sounds are reflected from hard surfaces to strike other 
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Object, and be p^„„ ^^^^^ ^ 

rr IT *° 

into the transmission system, thereby Eeueratine fi,rf»,^ u 

. . . oy generating further echoes within the 

telecommunications system. 

It k known «i,hin th. cellute ndio telecom^mucation. «s ,„ p„vide 
CTOuit^ widun the radio telephone ^^^^ ^ electronically cancel 

echoea generated witUn an automobile and ,hen=by provide a high^ ^ 
t=..:omn,nnic«io„ tl^u^ a handa ftee ayaten.. Tie algoritl^a uaed to „,„del the 
ecboea ariaing fton. reflected ape«* ^tbin an automobile ™,uire calculadon of a 
I«ge number of par^eter valuea which are unique ,„ the particular e„™„„^e„, 

fl»«.tomobile„i«nnwbicbd»h.ndafieeacceaao^i,c„ia„aed. 11,= calculation 
of U.eae paran^eter values by a Digital Signal Procesaor (DSP) within U.e mobile 
..Icpbon. requires a firit. time pedod in order to successfully constn„>t a 
mathemaMca. model of the acoustic envi«™.en. and. thus, be able to cancel out tte 
«*oes. Wese parameter values are generally stored «ithin the memoty of the mobile 
sutuon which petfonned ^ echo cancellation calculadons. If the same mobUe 
telephone unit is us«i Wthin th. same automobile environment repeatedly. Are stored 
echo cancelladon parameter vahtes within that mobile station can be retrieved ficm 
Ibememoty of the mobile and ,™sed without «,ui,ing a reealcuUlion of the data If, 
however, a different mobile station is used within U,e automobile, echo cancellaUoti 
parameter values must be recalculated within that particular mobile station in order to 
accomplish the echo cancellation toction. It would be an advantage if echo 
cincelUtion parameter values could be stored within a memory contained within .he 
hands free accessory item carried by the automobile so that regardless of which tnobile 
static, was used in the hands free accessory of that antomobile. no ^calculation would 
be required and the same parameter values associated with the internal acoustic 
cn^onment of that automobile could be repeatedly n=used for echo cancellation 
puiposes. 

Another mobile subscriber station accessoiy feature which is growing in 
popularity is a voice recognition control unit which enables the mobile to 
electronically recognize words spoken by a user and execute those commands in 
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response. Voice recognition technology is primarily of a speaker dependant variety 
and must be trained to recognize the voice commands of a particular user. In order to 
implement voice recognition within a mobile radio telephone the processor of the 
mobile must calculate many different voice parameters associated with the 
characteristics of a particular user's voice and speech patterns. Such parameter values 
are unique to each user. If a separate modular voice control unit is equipped with an 
indqjendent memoiy for storing the voice parameter values of an associated user, and 
connected to a compatible mobile, the mobile can recognize and respond to voice 
commands to it by that user. 

A fiulher exemplary accessoiy item commonly used with mobile radio 
telephones is a battery charger. It would be an advantage if a charger could tell the 
mobile telephone what type of charger it is, i.e. whether it is constant cuirent, ACTDC, 
etc. and its mean and peak current capacities. Such items of information could be 
stored within a separate memoiy in the batteiy charger and automatically deHvered to 
15 the mobile station when it is plugged in for rediarging. 

BRIEF SUMMARY OF THE KNVENTHON 

In one aspect, the present invention Includes an accessory item for a mobile 
radio telecommunications subscriber station which is selectively connectable to the 
accessory. The accessoiy item contains circuitry for performing a fimction ancillary 

20 to that of the mobile radio telecommunications subscriber station and a memory for 

the storage of a plurality of parameters values related to the ancillary function. "When 
the accessoiy item is connected to the subscriber station one or more of the parameter 
values stored in the memoiy of the accessory are provided to the subscriber station as 
part ofthe performance ofthe ancillary function by the accessoiy. In one embodiment, 

25 the accessoiy provides hands free mobile subscriber capabilities and in another it 

provides voice recognition and control capabilities for the mobile subscriber station. 
In still another embodiment the accessory item is a battery charger. 

In another aspect, the present invention includes a method and system for 
providing an anciUary function for a mobile radio telecommunications subscriber 

30 station which includes digital signal processing capability and a way to selectively 
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con^. .„ ^ ^^^ ^ ^^^^ 

^scnb,. „ ,„ ^ ^^^^^ ^ ^ 

sub^onber s^o. perfW ^cu>a«„^ „ ^^^^ 

«.nc^.oa -n.. , ^^^^ ^ 

a^..U,y ^.„„ which a „«.„^ 

The .tared pa™,«er vlue. a,e sab^ucnfly retrieved ftom fte n,e^ „f 

.sed ,„ perfom,^ of fte ^cilhu, ftnction ™ „ ^ 
— during which «,c pan^cto values were calculated and stored. ,„ one 
10 cmbodunent of tHa «pec the caicuiationa are perib^ed within the digital 

Ptx-cesaor of the mobile aubacriber station and .elate to echo cancellation The 
pa™,e.er vahea calculated by the processor and stored in the n,eu,o,y of the 
acceasory iten, are unique to the environment within which the echo caneeUatio. 
accessory iten, is located, h. another etnbodhn^^ d,e calculations are perfo.n,ed 
wrthm the digital signal proc«aor of the mobile aubscriber station and relate to 
^eaker dependent voice „=oognition. The parameter vata«, stor^i in the .nemory .f 
the accessory item are relnted to voice recognition traming parameters of . user 
associated with the accessory item. 

20 BMEF DES.CrarnON OF THE BRA WINGS 

For an undei^tanding of the present invention and for further objects and 
advantages thereof, reference can now be had to the foDowing description, taken in 
conjuncuon with the accompanying drawitigs in which: 

PIG. 1 is a block diagram illustt^ting one broad a^ect of the system of the 
present invention; 

m 2 is a schematic diagram iilnstiuting an echo cancellation unit within an 
automobile hands free accessoiy unit; 

FIG. 3 is a schematic diagram of a FIR filter within an echo cancellation 

circuit; 
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no. i. a block dias™„ „f . ,0 a hand, fi« 

aspect of the present invention; 

FIG. 5 is a block diagram of a r^o telephone connected to a voice r«x,gaiHon 
control unit accessory item constructed in accordance with another aspect of the 
present invention; and 

FIG. 6 is a pictorial drawing of a radio telephone with a voice recognition 
control accessory unit constmctcd in accordance with the pr^cnt invention attached 
to it. 



DETAILED BESCKIPTilON OF THE PRIMJ^^ 

Refeiring to Fig. 1, there is shown a block diagram of a mobile telephone 
connected in association within an accessory item constructed in accordance with the 
teachmgs of the present invention. Mo«= particulariy. in the embodiment of the 
mvention shown in Fig. 1, the mobile telephone 10 is connected to an accesso^^ item 
U, such as a mobile hands fiee accessory unit mounted, for example, within the 
mterior of an automobile. The hands free accessory unit 1 1 allows the user of flie 
mobile telephone to communicate through the mobile telephone network by speaking 
into a microphone located within the automobile and hear the other party speak 
through a loudspeaker also located within the automobile. Due to the fact that sound 
IS coupled fix^m the loudspeaker of the hands free unit to the micn^phone within the 
automobile and the fact that sounds produced by the voice of the user as well as the 
speaker are selectively reflected from and absorbed by different surfaces within the 
mtenor of the automobile, an echo is produced making communication over the 
telecommmiications network difficult. For this reason, echo cancellation units an: 
typically used to mathematically model the acoustic enviromnem of an automobile and 
generate signals which can cancel out the echoes occurring within the interior of the 
automobile and render the communication over fee network much more effective. As 
pointed out above, the calculations perfomied in accordance with modeling algorithms 
for echo cancellation are generally done by a digital signal processor (DSP) contained 
within the mobile telephone unit. The calculations generate a pluiaUty of modeling 
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P^e.er v.,ues which ^ ™,„= „, .h. ^^^^^.^ 
.he echoes are ccoHring. He p„»«er v.I,es « conventiondly ^red wiato . 
memoo. located ™to .he telephone i„s.™„cn.. when a difl„.„. „,<,bile 

telephone instnmten. is nsed with the hands accessoty located withm the 
.motnoWle. ,he modeling parameter values associated with the echo cancellation 
algonthn must be recalculated and restoted within the memory of that mobile station 
ID order to be used for echo cancellation. 

m contrast with the prior art systems, the system of the present invention. 
Illustrated in Fig. 1. provides within amobUe accessor, unit 11 itself, a memory 12 
waflnn which is stored parameter values calculated for use in perfomnng the ancillary 
fimction of the accessory, m the case in which the accessory is a hands free unit the 
parameter values are unique to the acoustic environment in which the accessory item 
11 ,s located. Thememory 12 may include reasonable memory devices such as a flash 
memoiy or an electronically erasable programmable read only memory (EEPROM) 
The memory 12 as well as other components 13 of the accessory unit communicate 
with the mobile telephone 10 by means of a controller unit 14. The controller 14 
comprises a microcontroller which is capable of data communication and data 
exchange between the accessory unit 11 and the mobile telephone 10. It also has the 
capability of identifying to the mobile telephone 1 0 the fact that the accessor unit 1 1 
20 includes memory capabiUties. 

In the event the mobile accessory unit 1 1 is a mobUe hands free accessory unit 
for use within an automobile, as illustrated in the example discussed above its 
interaction with the mobile telephone 10 will mclude echo cancellation capabilities, 
the circuitry for which is diagrammatically illustrated in Figs. 2 and 3. The mobile' 
hands free unit 9 is comiected to the mobile telephone 10 by means of electrical 
connections which include couphngs 21 and 22. It should be understood that the 
couplings21 and22maybeofeitherthewiredorwirelesstype. For example. infian«i 
QR) signal couplings or radio frequency signals could be used to implement the signal 
comiection between the mobile telephone and the accessory item. Analog audio 
signals from the microphone of the hands free unit 9 arc coupled into an analog-to- 
digital converter 23 which delivers a digitized audio signal to an echo cancellation 
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c^,. 24. T.. d,g,u, ou^« Of «ho c^«„a«™ circuit, 24 « c„„p,ed a.„„^ 

<o U, raUo crc., wi.*fa ,he mobile ,e.cpW ,0. smmy. a digiul audio 
.S;^ ^« n^o ci... .0.. ^ J^^,,*^:;* 

9*0^ .he .lootnca, or coup«^ 22. The ^U,, .u,p„. ,^a, ^ ,„ 
dnvc the speaker associated with the taobile', haixis fiee acce«o.y mat 9 

jUlaou.„Isn^deth..„.„.„obile,i„cluding.b„aeco.™gfio^ 
- pxcked .p by the .icropb™,e of the hatKb free ™it From the aerophone 
souttds ^ sen, via a,„pHfiers into the t^dio oiredt of the network. The so^ds fto™ 
*e ioud^esker reach the n.c:,pho„. over various p.d,s such as direCy 
lou^calcerto™c,ophone.swellasbyrefleedoufe,„^i„^^^^^^^^ 
w^iow.. TTte diflereot paths .nodeled by . «,u,e itt^ulse respo,« (^R, di^,., 
fflte. Thts filter consists of a number of dehy circuits wherein U« signal after each 
delay « multiplied by apar^nctcr vrtue (P,.PJ and then added to the oulput The 
god of echo cancellation is to set these parameter vdues so thatthe output fa™ the 
FIR filter is an «c.c, a,py of the loudspeaker signal «,d its reflections T*ich are 
ptcked up by the micmphone. -Hte signal can then be subtracted from the composite 
mtcophone output and produce a signal which represents only the voice of the user 
The ill„s«tive echo cancellati™, software n=p,ese„ted at 24 includes a leas, 
mean square (IMS) dgorithm 30. a finite hnpulse response (FIR) filter 27 atri a 
sunmnng fimction 28. Digital input signals gomg to the digital^o-analog converter 
26 .rc connected « inputs to the FIR filter 27 while the output theteof is connected to 
an mput of the summing fitncHon 28 along with the digitized output signal ftom the 
analog-to-digitd converter 23. The output signal ftom the summing tuncSon 28 is 
connected to the LMS algorithm 30 which adjusts the p,r»neter values [xp -xpO] of 
me FIR filter via link 29 and thereby m«lels the acoustic environment to cancel out 
echoes arising fiom the loudspeaker of the mobile h«»ls fw accessoty unit 9. 

Tie constmction of the mathematical nxxfel of die acoustic environment may 
be perfbnned by a digital signal processor (DSP) executing, for ex^nple, a least me™ 
square (LMS) algorithm which attempts to set the pammeter values within the FIR 
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filter to minimize the signal after the summing point. These parameter values 
typically 16 bits in length and typically 200 in number (i.e., m=200) depending upon 
the precision required and the longest echo which must be modeled. 

Referring next to Fig. 3, there is shown a block diagram of the FIR filter 27 
5 which consists of a pluraUty of delay elements 31-36 the outputs of each of which are 

passed through a plurality of respective filtration units 41-46 the outputs of each are 
added in summers 51-56 to generate an ou^ut signal. Each of the filtration elements 
41-46 include a filtrarion parameter [xp.- - xp(J] which is adjusted by the digital signal 
^ processor in accordance with an echo canceDation modeling algorithm. Once the user 

10 begins using the mobile hands free accessory unit 9 by speaking into the microphone 

and listening to the other party through the speaker, the digital signal processor 
executes the algorithm and calculates the appropriate parameter values for each of the 
filtration units 4 1 -46 so that echoes within the system are minimized. 

Referring next to Fig. 4, there is shown a more detailed block diagram of one 

15 aspect of the system of the present invdntion. Mobile telephone 10 includes a 

microcontroller 61 with which is associated a digital signal processor 62, a memory 
63 and an audio processing chip 64. The hands fi-ee accessory includes a 
microcontroller 65 coupled to the microcontroUer 61 of the mpbile telephone via a 
serial data bus 60. The serial data bus 60 may be either wired or wireless, as mentioned 

20 above. The accessory unit controller 65 is connected to a memory 66 as well to an 

audio circuit 67 receiving signal firom the mobile telephone 10 via a connection 50. 
The audio circuit 67 is connected, in turn, to a microphone 68 and a loudspeaker 69. 
As discussed above, the echoes and other noise related to the environment within 
which the hands free accessory 9 is located, are compensated for by the echo 

25 cancellation circuitry within the telephone 1 0. The digital signal processor 62 in the 

telephone carries out the necessary signal processing in accordance with an acoustic 
echo canceling and noise reduction mathematical modeling algorithm. A result of this 
process is the generation of a plurality of parameter values, such as FIR filter co- 
efficients and the like, which are used to constract a mathematical model of the 

30 acoustical environment within which the hands free equipment is being used. These 

parameter values are temporarily stored in the mcmoiy 63 and used to process speech 
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signals to and from the accessory to improve the quality of the communication. 
During or at the termination of the call, a copy of each of these parameter values 
calculated by the digital signal processor echo cancellation algorittun is sent via the 
serial bus 60 and the controller 65 to the memory 66 of the accessory unit 9 where they 
5 are stored and thus bound to the application wdth which they are to be used. Upon the 

next usage of the hands fice accessory to place a call, either by means of the same 
mobile station which placed the last call through the hands free accessory and 

. calculated the parameter values stored in memory 66 or by a different mobile station, 

the mobile telephone station connected to the hands free unit accesses the parameter 

10 values stored within the memory 66 to perform its echo calculation function- This 

eliminates the necessity of the processor in the mobile having to recalculate the echo 
cancellation FIR filter co-efEcient parameters and the resultant time and processing 
burden necessary to do so. The controller 65 enables the storage and retrieval of the 
various parameters from the memory 66 by informing the mobile station 10 of the 

15 existence of its memory capabilities and the values stored therein. 

Referring now to Fig. 5, there is shown a detail block diagram of another 
aspect of the system of the present invention which incorporates memory 
functionality into a voice recognition and control module for a mobile telephone. 
Mobile telephone 101 includes a microcontroller 102 which is associated with a 

20 digital signal processor 103, a memory 104 and an audio processing chip 105. The 

audio processing chip 105 is connected to a microphone 106 for input of the voice 
of a user and a speaker 107 for the output of sound to the user. The voice control 
module accessory 110 includes a microcontroller 111 coupled to the microcontroller 
102 of the mobile telephone via a serial bus 112. The serial data bus 1 12 may be 

25 either wired or wireless, as mentioned above. The voice control module 

microcontroller 1 1 1 is also connected to a memory 113 which may comprise various 
types of nonvolatile memory, such as an EEPROM or flash memory. 

As discussed briefly above, voice recognition and voice control of a mobile 
telephone is generally implemented by means of a digital signal processor iexecuting 

30 voice recognition algorithms within the mobile telephone. While speaker 

independent voice recognition is very difficult to implement, speaker dependent 
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voice recognition can readily recognize the utterances of a single speaker it has been 
trained to recognize. Typically, certain specific vocal utterances such as names, 
command words, numbers and the like are used to achieve recognition within Hit 
voice recognition algorithms by bemg trained in some sort of training procedure. 
This enables the algorithms to calculate certain voice parameter data which is 
uniquely characteristic of both the speech patterns of the user as weU as certain 
specific spoken words. If the mobile telephone incorporating voice recognition is 
used by more than one person, such as by the members of a &mUy , each person has 
to train the voice recognition algorithms within the phone and all of the voice 
recognition parameters calculated by the algorithms which are necessary to recognize 
specific words from each separate speaker must be stored in the memory of the 
phone. This readUy consumes the limited amount of storage space which is available 
within the memory of the mobile subscriber station. 

In the system of the present invention, the mobile phone is selectively 
connectable to different voice control modules, sometimes referred to as "personal 
voice plugs." which are personaUy associated with each mdividual who is to use the 
phone and tram it for recognition of his or her voice. The voice recognition 
parameters associated with that hidividual are stored within that individual's voice 
recognition module and not m the memory of the telephone itself. The personal 
voice recognition module can also contain a personal phone book by recording 
numbers either associated with certain names to be recognized by the voice 
recognition algorithm or by an abbreviaiied number code to be entered into the 
telephone. Each mdividual will have his or her own voice control module which 
contains his or her own voice recognition parameter values and phone book. When 
the voice recognition module is connected to any phone and that phone is used in 
voice recognition mode, it will retrieve the voice parameters associated with that 
individual and use them m the voice recognition algorithm to recognize names, 
words, commands and numbers spoken by that individual into the phone, 

Referring next to Fig. 6, there is shown a mobile radio telephone subscriber 
30 unit 101 cotmected with a personal voice control module 1 10 for operative usage by 
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the individual whose parameters are stored in the memory of the voice control 
module 110. 

It may also be seen that the present invention can be used to execute various 
types of algorithms, such as signal processing, voice recognition, data handling, 
charging control, etc. through use of a mobile station processmg capabilities and v^^hich 
may produce certain parameter values which are then stored in a memory contained 
within an accessory item for future usage. This feature provides increased service 
flexibility within a telephone accessory unit while at the same time eliminating the 
need to include expensive digital signal processors within that accessory unit. 

It may also be imdQ:^tood that additional accessory items can be implemented 
within the system and method of the present invention by the providing the necessary 
data processing capabilities with the mobile telephone digital signal processors and 
then storing calculated parameter values within the memoiy of the accessory item. 
This avoids the necessity of repeated recalculation of those parameters. Such 
functionality can be imparted into, for example, a battery charger accessory item in 
which parameters identifying the cutrent, voltage and other parameters that the battery 
charger produces are stored in a memory within the charger. This enables the mobile 
station to immediately recognize the capabilities of the charger from the parameter 
values stored in its memory and adapt its circuitry to the receipt and usage of that 
particular type of charging functionality. 

Although preferred embodiments of the method and apparatus of the present 
invention have been illustrated in the accompanying drawings and described in the 
foregoing description, it is understood that the invention is not limited to the 
embodiment(s) disclosed but it capable of uiunerous rearrangements, modifications 
and substitutions without departing from the spirit of the invention as set forth and 
defined in the following claims. 
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WHAT IS CLAIMED IS: 

1 . An accessory item for a mobile radio telecommunications subscriber 
station which includes means for connecting to said accessory item, said accessory 
item comprising: 

5 circuitry for performing a function ancillary to that of the mobile radio 

telecommunications subscriber station; 

a memory for the storage of a plurality of parameters values related to 
the ancillary function of the accessory item; and 
V means for connecting said accessory item to said subscriber station and 

1 0 providing one or more of said parameter values stored in the memory of said accessory 

item to said subscriber station as part of the pcrfoimance of the ancillary function by 
said accessory item. 

2. An accessory item as set forth in claim I wherein said accessory item 
provides hands free mobile subscriber capabilities and includes a microphone and 

15 speaker. 

3. An accessory item as set forth in claim I wherein said accessory item 
provides voice recognition and control capabilities to said mobile subscriber station. 

4. An accessory item as set forth in claim 1 wherein said accessory item 
provides battery charging capabilities for said mobile subscriber station 

20 5. An accessory item as set forth in claim 1 wherein said means for 

connecting said accessory item to said subscriber station includes a wired electrical 
connection. 

6. An accessory item as set forth in claim 1 wherein said means for 
cormecting said accessory item to said subscriber station includes a wireless signal 
25 connection. 
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7. An accessoiy item as set forth in claim 1 wherein said subscriber station 
also includes a digital signal processor for execution of an algorithm for the processing 
of data related to the anciUary function of said accessory item and wherein execution 
of said algorithm produces parameter values which are stored by said processor in the 
memory of said accessoiy item for subsequent retrieval by a subscriber station for a. 
subsequent performance of said ancillary function. 

8. An accessoiy item as set forth in claim 7 wherein said ancillary function 
is that of hands fiee mobile capabiUties, said algorithm is a least mean square fimction 
related to echo cancellation within said hands fiee accessory item and said parameter 
values stored in the memory of said accessoiy item are related to FIR filter parameter 
values. 

9. An accessoiy item as set forth in claim 7 wherein said ancillary fimction 
is that of voice recognition and control c^abilities. said algorithm is a function related 
to speaker dependant voice recognition and said parameter values stored in the 
memory of said accessoiy item are related to the voice recognition training parameters 
of a user associated with the accessory item, 

1 0. An accessory item as set forth in claim 4 wherein said subscriber station 
also includes a microcontroller for the processing of data related to the ancillary 
function of said accessoiy item and wherein the parameter values stored in the memory 
of said accessory item and accessed by said processor relate to the type of battery 
charger the accessory item includes and its mean and peak currents. 



11. A method for providing an ancillary fimction for a mobile radio 
telecommunications subscriber station which includes digital signal processing 
capability and means to connect to an accessory item, containing a memory, for 
25 performing said ancillary fimction, said method comprising; 

connecting said mobile subscriber station to said accessory item; 
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pa-forming calculations within the processor of said mobile subscriber station 
related to the performance of said anciUary function by said accessory item, said 
calculations generating a plurality of parameter values related to said ancillary 
function; 

storing said plurality of parameter values in said memory contained within said 
accessory item; and 

subsequmtly retrieving said stored parameter values fium the memory of said 
iaccessory item with the processor of the same or a different mobile subscriber station 
and using said previously calculated parameters in the performance of said ancillary 
function on an occasion subsequent to the occasion during which the parameter values 
were calculated and stored. 

12. A method for providing an ancillary function, for a mobile radio 
telecommunications subscriber station which includes digital signal processing 
capability and means to connect to an accessory item for performing said ancillary 
function as set forth m claim 11 wherein the ancillary function performed by said 
accessory item is hands free mobile subscriber capabilities, and wherein said step of 
performing calculations includes: 

executing an algorithm within the digital signal processor of said mobile 
subscriber station which relates to echo cancellation and includes a least mean square 
function and said parameter values calculated by said processor and stored in the 
memory of said accessory item are unique to the acoustic envirorment within which 
the echo cancellation accessory item is located. 

13. A method for providing an ancillary function for a mobile radio 
telecommunications subscriber station which includes digital signal processing 
capability and means to coimect to an accessory item for performing said ancillary 
function as set forth in claim 1 1 wherein the ancillary function performed by said 
accessory item is voice recognition and control capabilities and wherein said step of 
performing calculations includes: 
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execuring an algorithm within the digital signal processor of said mobile 
subscriber station which relates to speaker dependant voice recognition and said 
parameter values stored in the memory of said accessory item are related to the voice 
recognition training parameters of a user associated with the accessory item. 

5 14. A method for providing an ancillary function for a mobile radio 

telecommunications subscriber station which includes digital signal processing 
capability and means to comiect to an accessory item for periforming said ancillary 
iunction as set forth in claim 1 1 wherein said step of connecting said mobile subscriber 
station to said accessory item includes: 

making said connection with a wired electrical connector. 

15. A method for providing an ancillary function for a mobUe radio 
telecommunications subscriber station which includes digital signal processing 
capabiKty and means to connect to an accessory item for performing said ancillary 

function as set forth in claim 1 1 wherein said step of connecting said mobile subscriber 
15 station to said accessory item includes: 

making said connection with a wireless communications connection. 

16. A system for providing an ancillary function for a mobile radio 
telecommunications subscriber station which includes digital signal processing 
capability and means to connect to an accessory item, containing a memory, for 

20 performing said ancillary function, said method comprising: 

means for connecting said mobile subscriber station to said accessory item; 
means for performing calculations within the processor of said mobile 
subscriber station related to (he performance of said ancillary function by said 
accessory item, said calculations generating a plurality of parameter values related to 
25 said ancillary function; 

means for storing said pluraUty of parameter values in the memory contained 
within said accessory item; and 
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means for subsequently retrieving said stored parameter values from the 
memory of said accessory item with the processor of the same or a different mobile 
subscriber stadon and using said px^viously calculated par^etet. in the perfonnance 
of said ancillaty function on an occasion subsequent to the occasion during which the 
parameter values were calculated and stored. 

17. A system for providing an ancillary function for a mobile r^o 
telecommunications subscriber station which includes digital signal processing 
capability and means to connect to an accessory il«n for performing said ancillary 
function as set forth in claim 16 wherein the ancillary function performed by said 
accessory item is hands free mobile subscriber capabiHties. and wher^^in said means 
for performing calculations includes; 

means for executing an algorithm within the digital signal processor of said 
mobile subscriber station which relates to Bcho cancellation and includes a least mean 
square function and said parameter values calculated by said processor and stored in 
the memory of said accessory item are unique to the acoustic environment within 
which the echo cancellation accessory item is located. 

18. A system for providing an ancillary function for a mobile radio 
telecommunications subscriber station which includes digital signal processing 
capability and means to connect to an accessory item for performing said ancillary 
function as set foift in claim 1 6 wherein means for connecting said mobile subscriber 
station to said accessory item comprises: 

a Wffed electrical connection. 

19. A system for providing an ancUlary function for a mobile radio 
telecommmucations subscriber station which includes digital signal processing 
capability and means to connect to an accessory item for performing said ancillary 
function as set forth in claim 16 whereinmcans for connecting said mobile subscriber 
station to said accessory item comprises: 

a wireless communications cormection. 
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20. A system for providing an ancillary function for a mobile radio 
telecommunications subscriber station which includes digital signal processing 
capability and means to connect to an accessory item for performing said ancillary 
Amotion as set forth in claim 16 wherein the ancillary function performed by said 

5 accessory item is voice recognition and control c^abilities and wherein said means 

for perfonning calculations includes: 

means for executing an algorithm within the digital signal processor of said 
mobile suhscriher station which relates to speaker dependant voice recognition and 
said parameter values stored in the memory of said accessory item are related to the 
10 voice recognition training parameters of a user associated with the accessory item. 

21. An accessory item for a mobile radio telecommunications subscriber 
station which includes digital signal processing c^ability and means to coimect to said 
accessory item, said accessory item comprising: 

circuitry for performing a communications jfimction anciUary to that of 
1 5 the mobile radio telecommunications subscriber station; 

a memory for the storage of a plurality of calculated parameter values 
related to said ancillary function; and 

means for connecting said accessory item to said subscriber station and 
receiving calculated parameter values from said subscriber station to be stored in said 
20 memory for subsequent retrieval by the same or a different subscriber station and used 

on a subsequent occasion for delivering said ancillary function. 

22. An accessory item as set forth in claim 21 wherein said accessory item 
provides hands free mobile subscriber capabilities and includes a microphone and 
speaker. 

25 23. An accessory item as set forth in claim 22 wherein said subscriber 

station includes a digital signal processor for running an algorithm for the cancellation 
of echoes arising from the acoustic environment within which said hands free 
accessory is located and wherein said memory within said accessory item is used to 



BNSDOCID: <WO 9901972A1_L> 



wo 99/01972 PCT/SE98/01292 



-18- 

store echo cancellaHon parameter values calculated by a signal processor located 
within said mobile subscriber statioiL 

24. An accessory item as set forth in claim 21 wherein said accessory item 
includes a speech recognition unit and said memory stores speech recognition 
parameter calculated by the signal processor of said subscriber station. 

25. An accessory item as set forth in claim 21 wherein said accessory item 
includes a battery charger and the memoiy stores parameteis indicating the capabiUties 
of said battery charger. 
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